Genetic polymorphism of apolipoprotein A-IV in the chimpanzee: common deletion of a conserved 12-nucleotide tandem repeat.
Apolipoprotein A-IV (apoA-IV protein; APOA4 gene) is structurally polymorphic in various mammalian species, including human, baboon, dog, horse, and mouse. To analyze the extent of genetic variation in the chimpanzee APOA4 gene, we screened 115 common chimpanzees (Pan troglodytes) (86 unrelated wild captured parents and 29 captive-born offspring) using isoelectric focusing followed by immunoblotting for protein polymorphism and using polymerase chain reaction (PCR) assay for DNA polymorphism. At the protein level the unrelated sample of chimpanzees is highly variable, having four alleles, APOA4*1, APOA4*2, APOA4*3, and APOA4*4, with frequencies of 0.192, 0.430, 0.331, and 0.047, respectively. The chimpanzee APOA4 locus, with four common alleles and a gene diversity of 67%, is more variable than previously reported variations in baboons (five alleles with 52% gene diversity) and humans (two alleles with 15% gene diversity). PCR amplification of chimpanzee DNAs, using a pair of human oligonucleotide primers covering a region of 300 nucleotides in the third exon, revealed a common 12-nucleotide deletion (allele frequency = 0.192) that correlates exactly with the APOA4*1 allele detected by isoelectric focusing and immunoblotting. DNA sequencing of the 300-nucleotide PCR amplified product revealed the deletion of 12 nucleotides near the carboxyl terminal region of the mature apoA-IV protein. This in-frame deletion, which codes for and eliminates four amino acids [glutamic acid (GAG), glutamine (CAG), glutamine (CAG), and glutamine (CAG)], occurs in a region that is evolutionarily conserved among rats, mice, chimpanzees, and humans. The partial DNA sequencing of the 3' end of the chimpanzee APOA4 gene revealed 99% identity with the human APOA4 gene.